Introduction.-In the literature on the culture of immature and mature plant embryos slight mention has been made of the effect of auxins. This is remarkable since the presence of considerable amounts of auxin in seeds, especially in the endosperm, has been repeatedly demonstrated." 4, $ 6, 8 Moreover, the data published on the effect of auxin on embryo growth are incomplete and do not always agree.
The beneficial effect of low concentrations of tryptophane on orchid embryos has been explained by Spoerl'4 as being indirect on the assumption that this amino acid is converted into indole-3-acetic acid (IAA). Curtis and Nichol' on the other hand found a definite inhibition by 2 p.p.m. IAA on orchid embryos during the early stages of development after germination of the seeds.
Pohl'0 described experiments showing that pure IAA exerts an inhibiting effect on germinating Avena seeds, but mentioned a growth stimulating effect of auxin-a obtained from human urine or endosperm. Voss'9 showed that IAA has an inhibiting effect on mature corn embryos in concentrations from 5 p.p.m. and up, rather than a growth-promoting influence.
The effect of auxin on conifer embryos has been studied by Sterling,'6 and Loo and Wang. 7 The former found that very young larch embryos grown on media with 10-2 p.p.m. IAA show enlarged and vacuolated cells, whereas the latter observed cell divisions in young Pinus and Keteleeria embryos caused by 10 p.p.m. IAA. Tukey'6 treated embryos of peach, apricot, and other fruits with various growth substances but he did not obtain a consistent response at the concentrations used. Rijven Figure 1 shows the relation between IAA concentration and the cotyledon growth. Each point is an average of 5-8 experiments.
The hypocotyls are slightly more susceptible to IAA. As figure 2
Relation between IAA concentration and growth of cotyledons of Datura stramonium embryos.
shows, the differences between the hypocotyl growth of differently sized Relation between IAA concentration and growth of roots of Datura stramonium embryos.
0.6 mm. seldom formed roots during the experimental period and our observations on -root growth therefore are limited to embryos longer that 0.6 mm. at the moment of excision from the ovules. Figure 3 shows the relation between root growth and IAA concentration. Root This is in occord with the generally observed fact that root growth is stimulated by these extremely low concentrations.
Outlines made with camera lucida of sectioned embryos of Datura stramonium after 9 days growth on a medium with 1 p.p.m. IAA. Fig. 4 figure 4 with those in figures 5-8. Each embryo was dissected at the heart stage. The embryo in figure 4 was kept as control and grew on the basal medium, the embryos in figures 5-8 grew on a medium to which 1 p.p.m. IAA was added. There is no visible effect on the lower terminal portion of the hypocotyl where a well-differentiated radicle and a root cap are formed (Figs. 5-8 ). This lack of effect is probably due to the fact that the terminal meristem of the root was already formed and differentiated when the embryos were placed in the medium. The auxin apparently only prevents further development of the primary root system.
The effect on the rest of the hypocotyl in each embryo is very strong. In some embryos it arrested almost completely the growth in length (Figs. 7 and 8) . Comparison with the control embryo (Fig. 4) shows that the total length of the latter is.about 4- If we assume that this may be due to a protective effect of the malt against the auxin then we may expect that an increased malt concentration would bring about a decreased effect of the auxin. That this is actually the case is clearly demonstrated by table 2, showing that when the malt concentration is increased from 0.1 to 3 per cent no significant increase in growth occurs, but that the growth inhibition by IAA lessens. Effects similar to that of malt have been found by Van Overbeek"7 and McLane.9 McLane found that corn endosperm caused no inhibition of immature embryos but IAA in the same concentration as it appears in the endosperm caused a vety strong inhibition of growth. Earlier Van Overbeek17 described similar experiments with coconut milk. Pure coconut milk caused a very slight The fact that IAA inhibits growth in vitro gives rise to the problem whether auxin in the endosperm affects the growth of the embryos. As has been mentioned before, endosperm of Datura stramonium ovules contains auxin. Luckwill8 and Hatcher followed the auxin content of endosperm of apple and barley throughout the ontogeny of the seeds. -In both endosperms the auxin content increased gradually to a peak value after which a rapid decrease occurred until maturity. In the apple seeds a previous optimum was found coinciding with endosperm formation.
Luckwill8 suggested that the hormone plays a part in the embryo development and is used up more quickly than it is produced, thus causing a low auxin content before the second optimum. Hatcher' denies that there is a relation between auxin content of the endosperm and embryo growth. He points to the fact, however, that the growth rate of the embryo decreases when the auxin content is still increasing. It may yet be possible that the decrease of the embryo growth can be partly ascribed to the high auxin content of the endosperm.
The peculiar morphological condition brought about by indole-3-acetic acid on embryos observed in vitro is never found inside Datura seeds of selfs. It is likely that some factor in endosperm and also in malt regulates the auxin inhibition. This would mean that the embryo growth inside the ovule depends on a balance between inhibiting and promoting factors.
Whether the effect of these controlling factors is direct or indirect on the auxin is an open question. At any rate, when this neutralizing agent is not present in in vitro cultures a growth inhibition follows caused by the auxin.
Summary.-The growth of Datura stramonium embryos in vitro is inhibited by indole-3-acetic acid in concentrations of 10-2 p.p.m. or higher. Young embryos are more sensitive than advanced embryos. The effect of auxin is differential: hypocotyl growth is more reduced than cotyledon growth. The morphological and histological responses of cotyledons and hypocotyls are also different. Roots 26, 1953 In attempting to marshal evidence relative to the origin of the continents and mountains of the earth the attention of students of this subject has mostly been limited to the earth itself. Though most of the evidence must originate in data from the earth, additional information is supplied by the moon and Mars. If there were only several planets near enough to the earth for detailed observation, it seems likely that we could get a much more certain appraisal of the causes of mountain formation and the physical reasons for the existence of continents.
During the past few years, I have attempted to discover objective evidence relative to the physical conditions under which the earth origimated, as of course have many others. Several lines of evidence which at first sight seem unrelated to each other can be used to construct an outline of events during the formation of the earth and these indicate the source of energy and the mechanism which produced the continents and mountains. In this paper a brief review of some observations and theoretical discussions by different men is given in approximately the order of publication and VOL. 39, 1953 
